1 4 HSP70/90 play important role in testis develop and spermatozoa 1 5 regulation, but the contact of HSP70/90 with infertility in cattle is unclear. 1 6
A molecular phylogenetic tree was constructed to analyze the 1 3 6 evolutionary relationship of HSP90 nucleotide sequences (Fig.1) .
Analysis of the gene family tree showed that the cattle-yak HSP90 The predicted amino acid sequence of HSP90 was aligned with found in the N-terminal and in the middle of the amino acid sequence.
1 5 2
The cattle-yak HSP90 protein sequence showed that the mutational 1 5 3 nucleotide caused the change of amino acids, such as the GLY into GLU, 1 5 4 FGI into LEF, GLN into ARG, and MET into ILE (Fig. 2) . The most 1 5 5 important result is the change in the protein spatial structure and data suggest that the expression of HSP90 was consistently higher than 1 7 7 HSP70 in all the tested tissues (P<0.01) in cattle-yak but irregular in yak. The HSP70/90 was mainly obversed in the kidney tubules, cardiac the tested tissues (P<0.01), except in the lung ( Fig. 4-Ⅲ ). As we found the difference of HSP70/90 between cattle-yak and yak 1 8 9
in six non-reproductive tissue above, we examined testis further. As 1 9 0 shown in Fig. 3-Ⅲ , HSP70/90 gene expression levels showed significant 1 9 1 differences in the cattle-yak and yak testicular tissue at different 1 9 2 development stages (P<0.01). In cattle-yak, the expression of HSP70 1 9 3 showed obviously tend from newborn to adult, it increased to highest in 1 9 4 juvenile and then tend to decreased, at the same time, HSP90 keep 1 9 5 increasing until adult. It is worth notice that the expression of HSP90 was 1 9 6 significant higher than HSP70 in every develop stage of testis. Whereas in yak, the expression HSP70 reach top at adult and HSP90 at juvenile, stage of testis ( Fig. 3-Ⅲ ). the newborn ( Fig. 5-Ⅱ, Fig. 6-Ⅲ ). The testicular seminiferous tubule of the newborn cattle-yak and occurring during the adult stage. For the elderly yak, the amount of 2 2 0 spermatogenic cells in the seminiferous tubule decreased significantly. The HSP90 expression was strongest in the yak testis in primary 2 2 2 spermatocyte, followed by that in the secondary spermatocyte. Sperm HSP70 expression levels in the mesenchymal cells were strong, while the 2 2 5 expression levels in the basement-membrane and myogenic cells were the 2 2 6
weakest. This study is the first to isolate, sequence, and characterize cDNA 2 2 9
clones that encode HSP90 from cattle-yak. Previous studies found that 2 3 0 the protein space structure difference leads to function different of HSP90 results showed that three ORFs in the HSP90 sequence illustrated the 2 3 3 frame-shifting property of the sequence. We also present evidence that 2 3 4 susceptibility of trees to cattle-yak HSP90 associated with yak, taurus, 2 3 5 goats were very high, and that cattle-yak evolution with the above Results showed (Fig 2) We analyzed the HSP70/90 expression in the testicular tissue during increased gradually with age, and the strongest expression was during the The immune response of the HSP family protein was mainly strongest in the yak testis in the primary spermatocyte, followed by the 3 2 9 secondary spermatocyte. Sperm cells also showed expression, contrary to 3 3 0 spermatogonium cells. Thus, we demonstrated that the low expression of Is most proud of is, this study showed an important breakthrough in the 3 4 3 study of male infertility. The following conclusions can be drawn from this study. The amino 3 4 6 acids were changed that the main cause for protein functional differences 3 4 7 of HSP90. HSP70/90 has an obvious differential expression in different 3 4 8 organs and differences age paragraph testicles of cattle-yak and yak. In Qinghai, China (Gu et al. 2015) . The study was approved by the Animal then stored at −80 °C before use. The RNA from the cattle tissues were 3 7 0 isolated using a TRIzol kit (R1100, USA), and reverse-transcription 3 7 1 polymerase chain reaction (RT-PCR) was conducted to clone the cDNA. and mixing until a pink color was obtained, the sample tubes were at 4 °C for 10 min (12000 r/h), the complete divided protein was obtained. In addition, the total protein concentration for each sample was measured. The total protein concentration was then adjusted to the same level, and 3 7 9
4× sample buffer at 100 °C was added for 12 mins to completely denature 3 8 0 the proteins. The degenerate primers used to amplify the HSP90 sequence were Center for Biotechnology Information (NCBI) database (Accession No. other Bos cattle-yak animals ( Table 2 ). The amplified segments were 3 8 8
inserted into the cloning vector pMD-18T and were transfected into 3 8 9
Escherichia coli JM109 competent cells. The primers for 5′ HSP90 and 3′ 3 9 0 HSP90 were designed using the sequencing data. Then, the segments 3 9 1 from 5′ to 3′ HSP90 from the first-strand cDNA were used for cloning 3 9 2 and sequencing. The open reading frames (ORF) in the complete mRNA sequence of 3 9 5 HSP90 were identified using an ORF finder 3 9 6 (http://www.ncbi.nlm.nih.gov/projects/gorf/orfig.cgi), and then the 3 9 7 nucleotide sequences were translated into amino acids using the Vector Relative abundance of heat shock proteins and clusterin transcripts in spermatozoa collected 5 9 4 from boar routinely utilised in an artificial insemination centre: preliminary results. 5 9 5 Veterinary Research Communications 41:C233-C239, 2017. 5 9 6
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